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Original research-Open door expansive laminoplasty and postoperative axial symptoms: a comparative study (…) Conclusion: Differences were observed between the two groups; however, a high loss to follow-up rate weakens the findings. Cervical expansive laminoplasty with preservation of unilateral PMLC may have the advantage of a lower rate of postoperative AS and maintenance of cervical spinal lordosis compared with the HSAP group.
STUDY RATIONALE
Postoperative AS are well described major and long-term complications of cervical laminoplasty for CSM. The overall incidence ranges from 6% to 60% [1] [2] . The incidence and severity of AS appears to vary among different types of laminoplasty procedures. Further, various procedural approaches to the cervical spine may affect alignment, influence quality of decompression, as well as impair stability of the PMLC postoperatively [2] [3] [4] [5] .
OBJECTIVE
To determine if there is a difference in; (1) the rate and severity of postoperative AS; (2) the change of cervical spine sagittal alignment; and (3) spinal cord decompression between patients treated with a preservation of the unilateral PMLC procedure and HSAP for the treatment of CSM.
METHODS

Study design:
Retrospective cohort study. Interventions: Seventy patients received preservation of unilateral PMLC procedures (Fig 2) and 66 received HSAP" (Figs 3a-b) . The decompression segments were distributed from C2 to T1. The procedure was performed according to each surgeon's preference. There was no reason to believe that one procedure was selected over another based on disease severity.
Outcomes:
The existence and severity of AS were measured and graded at final follow-up according to Kawaguchi's description [6] and Hosono grading system [7] by one of the investigators: • No AS: not any axial symptoms at all • Minor AS: slight symptoms which do not affect activities of daily living
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• Major AS: obvious symptoms and occasional analgesic pain medication may be required • Severe AS: very obvious symptoms that affect patient's activities of daily living, regular analgesics are taken. The change of sagittal cervical spinal alignment was measured using the Ishihara [8] method by one of the investigators.
The expansive effect was evaluated by measuring the diameter of spinal canal on standard lateral view x-rays. A description of these methods can be found in the web appendices at www.aospine.org/ebsj.
Spinal cord decompression was measured using MRI, when available, by evaluating the appearance of the dura sac and the paraspinal muscles.
Analysis:
• Categorical baseline and outcome variables were compared using a Pearson Chi-square test.
• Continuous baseline variables, between group changes in preoperative to postoperative changes in cervical spine curvature and preoperative to postoperative changes in the expansive effect were compared using a 2-tailed independent t-test.
• Within group changes in preoperative to postoperative changes in cervical spine curvature and preoperative to postoperative changes in the expansive effect were compared using a 2-tailed matched pair t-test.
• We defined statistical significance as P < .05. Statistical analysis was performed using SPSS 16.0 software package.
Assessed for eligibility (n = 946) Did not meet study criteria (n = 394)
Missing radiological records (n = 114) Did not return for follow-up (n = 100) 
Follow-up
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• The overall rate of any AS among all subjects was 35%.
• No AS was reported in 45.7% of the PMLC group and 23.8% of HSAP (P = .008) ( Table 2) . Severe AS was reported in 4.3% and 11.1% of patients per group, respectively (P = .14) ( Table 2 ).
• Cervical lordosis increased in the preservation of unilateral PMLC group and decreased in the HSAP group (P = .04) ( Table 3 ). The risk of losing lordosis was more than two times higher in the HSAP cohort compared with the PMLC group (70% and 34%, respectively; P < .001) ( Table 4 ).
• All cases had satisfactory expansion of spinal canal ( Table 5 ).
• There was a clear structure of muscular ligament complex without significant atrophy and fibrosis found in all preservation of unilateral PMLC cases.
There was derangement and atrophy/fibrosis of the posterior muscular structure on the other side in all unilateral PMLC cases and both sides in all HSAP cases.
RESULTS
• Seventy patients in the preservation of unilateral PMLC group and 66 in the HSAP group were analyzed (Fig 1) .
• The mean time to follow-up in the preservation of unilateral PMLC group was 6.9 months (range, 6-8 months) and the HSAP group was 6.4 months (6-8 months).
• There were no statistically or clinically significant differences between the two groups with respect to baseline demographic and preoperative Japanese Orthopaedic Association (JOA) scores ( Table 1 ).
• There was no significant difference in intraoperative and immediate postoperative characteristics, such as operative time, blood loss between two groups, and postoperative JOA scores and recovery rates ( Table 1) .
The most common decompression levels were C3-C7 for both groups, this difference was not statistically significant (P = .23). Differences in other decompression levels were not clinically significant. 
DISCUSSION
• The rate of postoperative AS in this study is lower than most rates reported in the literature.
• The HSAP group presented higher rates and severity of postoperative AS, deterioration of cervical-spine lordosis, and worse derangement of paraspinal muscles.
• The preservation of unilateral PMLC procedure appears to have the advantage of less soft-tissue denervation that provides higher dynamic and static stability of the C-spine [9] , better muscular alignment and power, and the possibility and capacity of early mobilization. These may contribute to the reduction of postoperative AS.
• Strengths: This is the first comparative study of two laminoplasty procedures evaluating important clinical outcomes. The patients appeared evenly matched with respect to the baseline measures that we collected except for the decompression levels between C2-7.
• Limitations: The greatest limitation of this study is the significant loss to follow-up (76%) due to missing radiological materials or clinical details or nonreturning patients. Loss to follow-up can lead to selection bias. Although the losses were evenly distributed between the two groups, we cannot be sure that those lost were similar to those remaining; hence we cannot rule out bias in this study. Outcomes were not blinded or assessed by an independent investigator. Important factors that may also influence the outcomes that we cannot be sure were evenly distributed between the remaining subject groups include baseline symptoms severity, general health, smoking status, collar protection duration, and physiotherapy status.
SUMMARY AND CONCLUSION
Differences were observed between the two groups; however, a high loss to follow-up rate weakens our confidence in the findings. Laminoplasty with preservation of unilateral PMLC may have the advantage of a lower rate of postoperative AS and a satisfactory maintenance of cervical-spine lordosis compared with HSAP.
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